In the " Proceedings of the Royal Society," vol. xxvii, pp. 63-71, Professor Adams has given, by an inductive process, the development of the product of any two of Legendre's Coefficients in a series of the Coefficients; from this is immediately deduced the value of the in tegral between the limits -1 and + 1 of the product of any three of the Coefficients. On the other hand, if we know the value of this definite integral, we can immediately deduce the development of the product of any two of the Coefficients. Thus it may be of interest to give a brief investigation of the value of the definite integral. I follow the notation adopted by Professor Adams.
The formula to be established is . (2 r-1) ) r and in all other cases A (r) is to be considered zero, except when r= 0 , and then it is to be considered = 1 .
"I-1
I t will be observed th a t A (r + 1) = -------A (r), and this is the essenr + 1 tial property of the function for our purpose. The demonstration consists of three parts.
I. The proposed form ula holds when m = 0, w hatever n and may he. This is seen to he tru e in virtue of the known theorem that fi -2 I PtlPpdu is zero when n and p are unequal, and is equal t o -------J -i 2 w + l when p -n.
II. The proposed form ula holds when 1, w hatever n aud may be. F o r by a known theorem we have
and th is vanishes unless p = n + l or n -1, and then its value is ______ -______.w here 2 s= n + p + l. And if we examine the formula (2s + l ) (2 s-1) to he established we shall find if m = l the product A -« )A (s-p ) vanishes, except when p = n + l or n -1, and then it becomes unity. Also = ---; and thus the required result is obtained.
2s-1 III. W e shall now give an inductive process by which we show that if the formula holds for all values of n and p combined with the values m -1 and m of the third integer, it will hold for all values of n and p combined with the value m + 1 of the third integer. The many unexplained phenomena attending the passage of elec tricity through gases will probably for some time to come occupy the attention of experimental physicists. It is desirable that the subject should be approached from as many different sides as possible. One of our most powerful instruments of research is the spectroscope, but before it can be applied to the study in question we have to settle the chemical origin of the different spectra, which we observe in vacuum tubes, and to discuss in what way such spectra are liable to change under different circumstances. A special investigation has to be made
